I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The widespread use of antibiotics during the past few decades has led the bacteria to acquire resistance enzymes. The extended-spectrum beta-lactamases (ESBLs) hydrolyze extended-spectrum cephalosporins but are usually susceptible to inhibition by clavulanic acid and tazobactam. The genes for ESBL production are carried on plasmids, and this contributes to spread of these resistant genes in the bacterial population. The first reports of ESBLs were first in the mid-1980s and were mostly in *Klebsiella pneumoniae* and *Escherichia coli*.\[[@ref1]\]

Carriage of ESBL-producing commensal strains of Enterobacteriaceae is a threat as it can get transferred to the pathogenic strains. The first reports on fecal carriage of ESBL-producing Enterobacteriaceae were from Spain and Poland in 2001 and 2002, respectively.\[[@ref2]\]

Knowledge of the fecal carriage of ESBL strains is essential for formulation of antibiotic policy. ESBL strains render the antibiotic therapy ineffective and contribute to the seriousness of hospital-acquired and community infections.\[[@ref3]\]

Infections with ESBL-producing organisms are associated with higher morbidity, longer hospitalization. Infections due to these organisms are hospital acquired with stay in the Intensive Care Units (ICUs), exposure to antibiotics, and in dwelling devices being the associated risk factors.\[[@ref4]\] The infections caused by ESBL producers are urinary tract infection, intra-abdominal infections such as peritonitis, cholangitis, and intra-abdominal abscess.\[[@ref5]\]

This study focuses on screening for fecal carriage of ESBL-producing Enterobacteriaceae members using rectal swab cultures in patients admitted to ICU of a tertiary care hospital and follows the patients for the subsequent development of infections with ESBL-producing organisms in the gut flora.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A hospital-based descriptive study was conducted in the diagnostic microbiology laboratory of a tertiary care hospital for a period of 2 months from June 2016 to August 2016. Rectal swabs were collected from all the patients admitted to the ICU after a period of 48 h. The swab was inoculated onto a special selective media (ChromID ESBL media, BioMerieux, France) and incubated at 37°C for 18--24 h. The color of the colonies grown on the media was matched with the color chart that is provided in the kit literature for the detection of ESBL producers.\[[@ref5]\]

The ESBL producers were confirmed by simultaneously performing the Clinical and Laboratory Standards Institute confirmatory test for the detection of ESBL using cefotaxime, ceftazidime, cefotaxime/clavulanate (30/10 μg), and ceftazidime/clavulanate (30/10 μg).

Descriptive statistics were used to evaluate the rate of infection in ESBL-colonized and noncolonized patients.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Sixty patients were included in the study. The rectal swabs were cultured, of which 39 (65%) showed a positive result. Out of which, 22 (56%) were ESBL-producing *E. coli* and 17 (43%) *Klebsiella* spp.

All the sixty patients screened were followed for the development of infection and 23 (38%) developed infection with ESBL-producing organisms. Infections were seen both in colonized and noncolonized patients. The average time for the development of infection in colonized patients was 48--72 h. The common infection diagnosed was urinary tract infection 12 (20%) followed by ventilator-associated infection 8 (13.3%) \[[Table 1](#T1){ref-type="table"}\]. The rate of infection was higher in colonized patients (26.6%) compared to noncolonized patients (11.6%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Infections seen in colonized and noncolonized patients
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Thirty-one organisms were isolated from the clinical specimen obtained from both colonized and noncolonized patients. Among the 31 bacteria, ESBL-producing *Klebsiella* spp. were 16 (51.6%), *E. coli* 12 (38.7%), and Proteus spp. 3 (9.6%) [Table 2](#T2){ref-type="table"}.
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Extended-spectrum beta-lactamase producers isolated from clinical specimen
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The widespread indiscriminate use of antimicrobials has led to the emergence and spread of antibiotic resistance. The prevalence of ESBL-producing isolates has increased in the past few decades. Outbreaks of infections in the health-care settings have been linked to higher rates of fecal carriage of ESBL-producing isolates. Our study showed a rate of 65% fecal carriage of ESBL producers. The prevalence of fecal carriage of ESBLs in our study was higher than similar studies conducted in South Africa\[[@ref1]\] and Netherlands that reported rates of 32% and 25.9%, respectively.\[[@ref6]\] In a study done by Paniagua *et al*., the rates of fecal carriage of ESBL producers had increased from 0.3% to 11.8% from 1991 to 2003.\[[@ref7]\]

The higher rate of carriage in our study may be due to increased exposure of antibiotics over the years.

Our study showed a higher rate of subsequent development of infection as 26.6% with ESBL producers in ESBL colonizers compared to 11.6% infection rate in noncolonizers. The previous studies have reported 65% carriage rate in patients with urinary tract infection and 8.5% carriage rate in healthy individuals.\[[@ref8]\] A study by Reddy *et al*. showed that 8.5% of the ESBL colonizers developed a subsequent ESBL bloodstream infections.\[[@ref9]\] In our study, the rate of bloodstream invasion was 2.5% in colonized patients.

The rates of colonization with multiresistant isolates have shown an alarming rise over the past few decades. The matter of concern is the emergence and spread of ESBL-producing isolates. The rectal surveillance for ESBL-producing Enterobacteriaceae will play a pivotal role in infection control. The ESBL-colonized patients act as source of infection to the other hospitalized patients in high-risk areas.

Asymptomatic colonization of ESBLs can thus be a threat to the subsequent development of infection, especially in the ICU settings. The surveillance of rates of fecal carriage of ESBL-producing Enterobacteriaceae may be helpful to track and monitor the spread of these organisms in the hospital settings. The rates of infection can be controlled by following strict infection control measures.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

The study revealed high rates of carriage of ESBL producers in patients admitted to the ICU. Screening of the ESBL producers in the ICU\'s and proper implementation of infection control measures can control the infections in ICU.
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